INTRODUCTION
Puberty in the female bovine is the culmination of a series of reproductive events resulting in the presence of oestrus, accompanied by ovulation and normal luteal function. This physiological stage has economic and productive importance in the herd, since heifers with puberty at an early age give birth to their rst calf at about the age of two, have lower production costs and produce more calves in their productive life (Evans and Rawlings 2010) . Age at puberty is inuenced by several factors, including nutrition, weight, breed, age, climate, and disease (Faure and Morales 2003) . These factors are of importance in the tropics, because the characteris- Alba 2011) . Based on the above, the aim of this study was to evaluate the eect of supplementary feeding on age and weight at puberty in 8 and 10 month old heifers, as well as on daily weight gain, follicular dynamics, ovulation rate and progesterone concentration in blood.
MATERIALS AND METHODS
Geographical location of the production unit
The study was carried out at a production unit (PU) located in Ixtacomitán, Centro, Tabasco, Mexico, located at 17
• 96' 67 NL and 92 • 96' 67 WL, at 10 masl, with a humid tropical climate and mean annual temperature and rainfall of 26.4
• C and 1 500 mm, respectively (García 1981 h, in order to separate the serum and make aliquots that were frozen at -20
• C until determination of the P 4 concentration by solid phase radioimmunoassay.
Serum progesterone concentration (P 4 ≥ 1 ng mL −1 in two consecutive samples) was indicative of the presence and functionality of the CL.
Statistical analysis
To determine the eect of treatment on daily weight gain, total weight gain, weight and age at puberty, analyzes of variance were performed in a 2x2 factorial arrangement, considering as the covariable initial weight, and the factors were: heifer age and supplementary feeding. Results of follicular activity and P 4 serum concentration were evaluated by univariate repeated measures analysis of variance, considering as covariables initial weight, daily weight gain, total weight gain and weight at puberty. The ovulation rate was analyzed with a Chi-square test;
to determine the eect of initial weight, weight gain, total weight gain, weight at puberty and treatment on ovulation rate, a logistic regression was performed. To determine the probability of presenting the rst estrus according to the treatment assigned, a survival analysis was performed using the KaplanMeier method. All tests were performed using the SPSS statistical package.
RESULTS AND DISCUSSION

Changes in body weight
Initial weight of the heifers varied according to age (Table 1) Age and weight at puberty
The average age and weight at puberty of T2 and T4 heifers was 20.4 ± 0.5 months and 287.2 ± 5.9 kg compared to 17.5 ± 0.6 months and 296.8 ± 7.8 kg for T1 and T3 heifers (p < 0.05). Therefore, WSF heifers presented puberty at a greater weight and younger age than NSF ones (Table 1 ). The benets of improved heifer feeding on weight gain and age at puberty have been documented in Bos taurus (Gasser et al. 2006d ), Bos indicus (Romano et al. 2007 ) and Bos taurus x Bos indicus breeds ). An early increase in the frequency of LH pulses, larger follicles, a higher number of follicular waves, greater estrogen secretion, greater weight, and lower age at puberty have been observed in Bos taurus heifers supplemented with feed (Gasser et al. 2006a (Gasser et al. , 2006b (Gasser et al. , 2006c . However, the exact mechanisms by which SF and weight gains contribute to decreasing age at puberty are not well dened Galina 2010, Perry 2012 2006, , considering that the rst two breeds are for meat production and the Avileña Negra-Ibérica is a dual-purpose breed, so these breeds have bigger size, a stronger physical structure and a dierent zootechnical management than the TDC which is intended for milk production.
Heifers fed only grass presented puberty three months later compared to WSF heifers (20.4 ± 0.5 vs 17.5 ± 0.6) ( Table 3) , with a positive interaction between SF and age at puberty, indicating that age at puberty decreases by providing SF to females, which implies that it is better to supplement heifers at 10 than 8 months of age since the SF time is less. SFF decreases the age at puberty, directly aecting the economic and productive aspects, since heifers that reach puberty at a younger age (16 ± 1 months) have a lower cost than those with a later age and produce more calves in their life than those who give birth to their ospring after three years (Patterson et al. 1992 ). Therefore, lowering the age at puberty determines a more ecient and pro- 
